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(54) PRODUCTION OF NOVEL PLASMID, MICROBIAL CELL AND HUMAN IMMUNOGLOBUUN G FC 
FRAGMENT PROTEIN 
(57)Abstract: 

PURPOSE: To enable the secretion of globulin G by a periplasm of 
E.coli, by introducing a DNA region coding Fc fragment of human 
immunoglobulin G into a plasmid together with four kinds of other 
specific DNA regions and transforming E.coli with the produced 
plasmid. 

CONSTITUTION: A DNA region coding an Fc fragment protein of 
human immunoglobulin G (a DNA region coding the polypeptide 
corresponding to the region from 32nd to the 254th of the amino 
acid sequence shown in the figure) is introduced into a plasmid 
together with a DNA region containing (A) a DNA region having 
promoter function to control the expression of said protein and (B) 
a DNA region coding a signal peptide and a DNA fragment 
containing (C) a DNA region imparting a host cell with an activity 
to promote extracellular secretion (preferably originated from 
plasmid PMB9) and (D) a DNA region having a promoter function to 
control the expression of the above DNA region. E.coli is 
transformed with the plasmid prepared by the above process. The 
DNA regions (A), (B) and (D) are preferably originated from 
alkalophilic Bacillus No.170 strain. 
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1 . ^ HS ffl « 

7-') yc F c ssjssascossitri 

2 . ^IT-iSARffllElI 

(1) i ) fc. hftffii>-D7'u Fcfiissea* 

{f « -5 7- a ^ - rf' -«t8g*=fr * D N ASS«R 
€^ '> ■)• Jl"<-rf- K*3 - Kf-5DNA8r«* 

^. D N Airn-. 

ii ) mi¥i>\-^m^&.m-r ^wm=tm±mmic^ 
^iDN A^nmR^m d n Ammo^tmrni'^'S: 
ir^i T r o ^ - f -mm^^t^D N A$3f^* 

^-1-^ D N ArrK-s 

(2) t h as?^* D G F c - 

Kf-5DNAti«;»<. ?gligc*$nfcT5y 
igEB£?IJffl32#a (Thr);4^^>254 #l(Lya) S "C 
C J; o T 71^ $ it * 'J '< r f- K * 3 - K 1" * D 



DNA®«;4<. JffT^u* U tt^^'^^^x (Bacill 
us) NulTO »OSSfe<*;D N A 4 C 

<4) •> ^' t V^ 7* K*3 - K-r 4 D N AffllS;4<x 
JfT -'I'* 7 14>'<?-^l'5l (Bacillus) l*i 1701*0 
SSfeflcDNA4Jfe-C*SC.<i:*#{!l[if-5lgl 
«ffiW®7-7 X § K. 

(5) n a ft c ffl * ^1- ^ ig * iE iS -r 4 1'^ ffl * if ± a iia 

D N A«B«;»<. 7-5?.5KpMB94 

(6) ||liHii> C*' 4 rn ^ - ^ -^fig*W1'S 
D N AffliS*<. jfT;!/* 'J If (Bacill 
us) I*il70 «ROSSfe*DNAttl*-Z!*SCi* 

5 :^ 5 K . 
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(8) r 7 X 5 K p E X F c 100 Tib^m I ijnessffl 
7- 7 ;^ s K . 

(9) i ) t h ^SE^- □ 7' ij y G Fc^nise®* 

=fr-5 D N AlflrJt. RO' 

D N A^U^ROfSD N A®«i®fS^IISi!iJ* 
?f -5 7- a ^ - ^ - a^^^rr 4 D N A 
=t-r 4 D N AgJrK^s 

aB}S8tiS!gjfflIBa*<X •> i i; t T (Escherichia) ES 

ai)®iai!B!iaiHai6<X >; tr • n (Escheric 
hia coli) H BlOl «:T*-5 C i^if^ftil-'S 

(la i ) t h ftg^' n 7" 'J y G FcfiflligaH* 
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{f -5 7-D * - -fifig^fl--r ^ D N A inm&. 

i- Ji^ y ^ K <& 3 - K ^ * D N A * 
N ABrK-. S-O' 

D N A«51SRc;ffSD N Aiilii©%^i@jiff* 
fTiS -5 7- n * - iS' - aiii**-r 4 D N A 
=fir-r« D N AfflfM". 

*-i-t,-7'v X 5 KC J; nfcM^ 

/il.^. SS«!J7i^«. t l-^iSP^n7-'J yG Fc 

SE^nyyyG F c SBJatSaSoSaita. 
(asS{a4!fe:4<X •> * "J t T (Escherichia) ISCIS 

0«jS.(a4!Bl;4<X y tr ■ ay (Escherichia 

coli) HBioi w^&&ct'&^m.t-rimz 

3 . 



( 1 ) m^»m 

*%'Httt hffcafi^nT''; yo (JJJT" I g 

G'iB&-rcifc«>'5) F c iiUliga® 3 - Kf 
I.DNABrM-*Wr-5llf*aSfl«!!^7-7?i5 K. 

'•feiSfflllS. S.O-IJSl^'fei^mi-^;'!: t h I g G Fc 
1!Ji S e SI o OB i*' ti5 tc J; 5 M ® ?£ c 113 4 . 

(2) ?&m<D^& 

H W c «| ^ t- 4 iig ;^ * =fr f * ® e S K * T * Jj . 

is^i; LTfegPif' a 7* 'J y i t^*5ixr t-'-s . %gE^' 
D 7' y ( m T ■ I g ■ i BS -r c i * ) « . 

'•feS^t^Wj*..5.t'^ttftg£^6^''itttt*^^>^ IgG, 
IgA. [gMs [gE. IgDfflSOOi'?:^ 

ttA^-cti gG«:aiS-«":;-f;i'XK:**-r4i* 
i!ft8llcfflg?«?Slil*t#or*f») . f£*J: *) . th 
I gG*^aK:#t,-r-^D7*';y®^*t KO 



© k: ft) ® -c 3c ^ < i.^ i l/^ -5 
*C-Cb h^Sj>'-D7'iJ y*iSg 

« . 

thIgGl±2 H H (heavy chain) 
i 2*OLja (light chain) A<i'';^;i' 7 K$S-& 
■C*S{f*i.fcJB*<!:S. t h I g Gih^^{;:-'N'/xW y 

^Br* ii. }JiM*S-^i£ttcDg. ^ Brfr (Fab f,B}^)E 

{fcL-^'-rt^Brfr (Fc^MSeS) iC:a-;4-*i4, 
F a b ffliSgeStt L i H Si® T 5 ^ *«S 

iBj<D#**#*s 1 I e G;»^^, 2 F 

a b fiia(SaK;4<4b 4. -:)5r. HSio*^!'** 
•>;p*?iSfl!!l©#*-cab4 F c SHi^igaStt. ty 
(ii) , C„ 2. C„ 3 0 3 OfflSBjiJ; fiR ij 
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t y i^gUeciJl^T 2 * © ta X /I' 7 4 KJS-^ 
«X7:t;5'^'- (effector) lli «g =r L T I-> S . 

r - ^J-- a 7- 'J ySaffJtt. SB ((ft) r - i?- 

P) ^SJKC^a-C «) «J CP.Imbacht,, Lancet. X- 

1228(1981)) . #K:-effl F c SHIS ;i<ffi^ "C * « Cl 
<!:*<^Sf5^-rtr^« Ctt&, EJEEftffi. 15 CSupp 
1.7 ) 76(1983)) .*y!:.:^ai4x';-rvh-f 
;^ (S LE) ^K:isifi,<S^mt¥tk^^mm-^f^ 
^ h I e o F c ?BJSSa®c08sSntc J; *> St 

240 (1984) ) , iy±©J;-5c. F c SlfeS § a ® (± . 
t o T -5 . 



Sigt=20~40SSIiSfflr 5 y K;4^^,!t£4 •><^:^;^ 
^ - -fe- i I ^ -5 gf ?g K J; , T ^ :^ ;u 81 iS «a Br $ 
* ^J- iif * ^ V ^ ® a S tr i'- :^ ji/ r K « ti- 
±18® (X •> X. '; t T • a >; (Escherichia CO 

li) tt. ■ ^sgifr^o -offlK-c 

Stt. ^s-yg^iiiST s fcfe'^ ij 7*7 x-y. 

-pMB9 (R.L. Rodriguez , Molecular Mech 
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ffl5a®©«a4«5^tfflt.^/:4^;4<nisgjc« , fc. 

p^t^mm^H^ h(Dxhio - mmoi'^mw&ni 
Hx^^fii^. ^fflgast(ji!atj®#:i*jc^i$ 

f£(,^i><. S*^C3>ii:.^*tnsf^M®a!S®. ^ 

*}LTtoxic ti^mmQS'c^ ®*rtra^T- 
■fe-K:KSSSffi«fl'fflga®®*^K:*fi>r fe. ffi 

a®©isiKtt-&ti«i:# < =&fflga® 

* ® * ^1- C iJ- $ « ^1 « -e © IS !M I fi © HI 8S ^ b 
K±©ffl*K:.>; «j . «rrll®*rfflSBS«4glL. 
d . •&®IISI±®fiJffl1ifeW:S«)T:*: 

-ffi«:®*^K:«-»i}S*i«®aStt. 75./* 

anisffis in the Control of Gene Expression, IC 
N -UCLA, synp.Mol.Cell.BioKed.D.P.Nierlich 
&),X- 471. Academic Press Inc. .New York(197 
6)) •; (Bacillus)N(l. 

170 4* ( F E R M B P - 467) **© D N 

A J; ij . -^i •> ') + --fe-ifieT-C^SSlSC J; * 
n - y -ftCSSrJ!! L (T.Kiido?>, J.BacterioI.,_l 
56,949(1983)) . 

iffl^Ks -5^ ■> ■; :^ - ■fe'Sa®©;^ll8®®«s 

^--ffl*sgA<m&*i. p M B 9 X § k±k:# 

it-r 4 7'n * - -^Jtfc*!-' K i litfe^*s 
ji?T;i/A 'J /v 5^ 1*1170 «|!E&*® D N AWOt- 

- ^' --Slt^^-r -S^flilS (Ex7-a^-/?-) c 
J; ^ -ffitt^t * C i c J; iD . :^lg®;51-IS©aii 

mA<is±Lx^-i. c tA<miA^tfi^tc imm. 

Mi^it^. 176 ,56 (1985) ) . 
S5ff?£«-SCja»fcS». t h I g c . F c SBJH 
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C 3 ) ^ ffl 1 S<i 
*l%HJfflSWtt. b h I gG FcSIi^geg 

C eh (C % S . 
J; -,TJgg|c»$a. SWi-rst h I go 

F comment. m^¥^i:.m^L^immm 
seK:«b©sfi«i{a:. ^si(iifoaea*ffl t^T t h i g 

S 58 6 A> c « s "C * -5 . 
(4) %H^CD«t^ 

i) t h fejg^- D 7' 'j y G Fc«aissas*3 



<C|IHSg14JW?^55ET-C. t i Wf 7* a r- T - -b' K 
0 J: 7 «®aa»»8iil*fflt»TSS»f S 

C:7LT?#«,HfcDNA<g-. {«x.«Ec OR [ 

<7>j^'7 ummmmr mm a a « 7 r - •>• • ^ 

i> 9 - . fctT^ML'y ■'r'av K K'<i> 9 - (P.R.Bl 
attnert,. Science. _196. 161 (1977) ] iiSISLfc 
gfc. ^ y - b- (. D . Kv^-i/-y^^ (A. Becker 6, 
Proc.Natl.*cad.Sci.USA,12,581(1975)) 4?f « 

b Koiae^7 -r <; ecor 

l-tLTEcoR I*fcfc/il,%J;7«lfi07 

^ _ .>- . ^ -^ffiffl-r iJg-^Ktt. as* y 
V A - D N A ittei=-7 -f -r? -fflf^ 

/iR A< nr ftg C ;S ^ . 

C 0itfE?^7 -f 7' 7 >; -® 7 7 - i^Jfe. fzhTL 

W: X > i y t T • 3 V L E 392 » ( A T C C 335 
72) CSS*. 7*7 - ^'^J^BRS-lfr. fc<!:;itif7-7 
- ^' ■ /^ -f y 'J ^---f -fe-- •> 9 y)£ CH.D.Benton€,. 
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^•:»-;U'<7-^K*3-Kf<5DNA?flJ^<£#f-5 
D N ASfffr- 

)iaK:^;L4 D N Atia^> &af|?D N A?flJ^0?6S 

laai^ft* 7 r D ^ - ^ - issg**-^- .5 D N A ss 

« D N A|lffr*-^t;r 7 X 5 K. -e O 7' 7 

0(»4«iaillS*ffli->Tb h^feffi^-ny; yc F 
c iiS IS 5 & a * ® * ^ jj- as ± ^ * <5 ;r ffi ^ g fA 

< b h ^JSF^' □ 7" V y G F c ^iJJSiHE^ CD ^' u 

- y{fc,> 

b h 1 g G*^i-rS)fflBas it i;ltt'b h •g-ffiS 
fflaiKARH77« CK.H.Burkt,, J. Cancer Res.. 
38.2508(1978) ) *s iSS^&i+T. 14-37 

i;L«f7 ■J' U ;HifiK:^ h '/ -Ji. (SDS) o^') 



Science . 196 . 180(1977) ) t=<kr,TS6«Ii'D 
- yco'MR^nfl'i . 7-0 --r tLtli. tztA. 
l£-=- y 9 h y y 7. - '> a CP.W.J.Rigby h. 

J. Nol.Bioi.._113. 237(1977)) J; «) " P S IS * 

iffi-^tzb. Y^Uo'n-y \) y H JU ?I ( F a b 

^gliiX7*^'^'-1«J|g*^fr-5S?KS|5i©^^J? 

iHs^-?'. * 4 t h I g G F c M 

C(Dr7 - 9 •/N-fyiJ^-f-fe'-i/gycJ:-, 
Tilftt^Lfc^' n - y fflfJUP^tj®, itfeU* 
i^fiKL.. b h D N A Sffr*. /tii 

«:pBR 322 CF. Bolivar 4.. Gene, 2_. 95(197 
7)) ®J:7«7•7X5K•'<^'^'-C•t^7'^'0- 
-y^'-rS. If ^.tl/c-IJ-7'^' n - y ffljf ASE^)-© 
D N AaSI£?rj^. fci;i^fv + ■t^A • 4^;t.^f- 
f-j* (A.N.Maxam ^, Methods Enzymol., 65.499 
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(1980)) * 4 ttM137 T - ^'^fflt^it + 
■>--3^i-y-^-5*-->3yffi CJ. Messing 
h. Nucleic Acids Res.. _9_- 309(1981) ) 03 ^ 
ffitc J; «3 i^Sb. t h I g G F c tlStjiiHE^ 0 
#lt*61lS1- . W. 1 IMJ; . t h I g G F c flf 

C-? LTiiSnfet h I g G Fcii«itfe?- 

^'^zi - V Lti\,^'i y \- a y (intron) 

*?*). ;oss-ett'<iita!|5j*-e^a$-a:-s.citt 

C T C ® F c ;£-$IJijfif£^^<£-ia^« 
SE^n-Kt-Sx^-vy (exon) © SB ^ Si) ti 

if y i'ig,S*iS«S l^HfCs >; :r3? 



F ciiBiSiate^Ro!sigR*!tjh3 yyii^. con* 

•C b te 6 O i fj *? li- *? S L 1,^ . 

PBR 322 C»At--?.CiC<fci3. fg^Sr^X 

T. jfF* L < tt. p F C203 . P F C211 . p F 
C 361 , p F C 362 A<ffl l-^ t> n 4 . 

^■/I'XNii not* ( F E R M BP-467)*jaS« 

mi¥iiM'L-»mi^,k -,x mat! ^. 

^&»iO}5rr£s fc iTltf 7 i y -;p)£Cck T d n 

A^aiasL. §iafl£DN A«f#*. 

7X5 K-^^^--. fctAti'pMBOr^x^ K 
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•5 J; -5 CS8IR*^±3 K y (T G A. tag, ta 

A) * 2 yf-'Aci^iteL. ^^mmoH 

D y©;Sl,i F c $IiSiH£?l4. ^fiK:^ 'J 3' 

yiH-^nctii^-^^i. $ ibizcca F cm^ 
jfife^^ttx iia«ro^-^r-. SD (iz + 'fy 

ny-ra^-^' - (trpT'nt-^'-) . 7 
;? h-X • ;j-'<ny - 7'n^-^'-(lac7'a^- 
^'-) > ta cT'B-t-^'-. Pl 7*n^-^- 

r f-r^a^-ff -Jp X. a cT'n*-^' - A<jl?®-C 

CI*, rn^-^r-, s Dffi?!]. fflSRBa*63 Ky. 
«SRtS±a Kyffl-r-«T*iitel.fcfc®;»<}f * L 



OE c o R I ■S-'f h'^fflHfA^Jtttt^. »T^l'* 

ii/f ^^^uxifc iToassfes^jcD N A*sa*•ii^^c 

!fe i ;t tt'i * 'J t T • 3 i; H B 101 (A 
T C C 33694) C^*0©?5r?£. i A C a C £ 
2 a CM.V.Norgard . Gene. _3_. 279 (1978) ) 
*fflt^T3A. 7 y f •> 1; yRD-'-r- h -7 * -< V 

ycffittfflj^Sfemtt^x 'J - - y^--r ^ c i 

^K:lH^-r«fflffl*ffl7DNAl3!iS«=ff^«SiB}ft 
?L7*7X5 fciitfpEAP l^£{f4. 

If ?,*ifcsajftAr7 X 5 K® D N AS^ffiJd* 

S2 M 13 7 r - •>' * ffl t.^ •>' -r :^ -+ ■> ■ f- - y ■ 

i5'-5*-->3yfttcii3i^SL. 
•fe'ifite^rn^-^' -?fli^. •> ;u 7- Kfll 
Ji. SK^'^rf- K?IlS®t«ii. ? C i i"; 

XNinO ttE&JU® E X ro * - -SJl^RtK P M 
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B 9 r 7 X $ Ki*® K i 1 ififg-TotSii^BJ h 

ii-^VLt ^, % 1 jlf-T^U* >; 14 /^ X Na 1 

70**'^- •> y :f- - -fe'ae^7-Q * - -liJi • •> 

^u-^rf- K?J!1^© D N A^aE?II<£^t-. * 
/:.m2lIC7'7X5KpMB9*}fcfflKi lit 
fe?® D N A lSSa:?IJ*- 5g 3 H C !!? 7 -ll/ * 'J 14 
NalVO IS**® E X 7'D ^ - ^' - $IiSffl 

a * * * 111 ffl L ^--a . S. ^ CWi S 1 - 3? u 
7-*'-. D N A - *• i; ^ 7 - -fef «|®{gj$p?g^f>-*- 

»T;t'* y 14^^''5';i'7.Nil70 l*^5fe0E X 7'n:E 
- 9 - m^t-Ty :^ ^ K p M B 9 K i 1 iB 

e >i> « 4 ® ^1- 5} 4g * s c M * -r 4 IB ffi * it 
•5 D N AnHi-k^. RtK-*- •> >; --fe-ise? ® 



7:^$K,!:L.T.JfSL<ttpPSl, pPSl 
A Hv P 329 P SA<fflt->&ti«. 

BiFK:»«,nfct h I g G Fcffl«a#rtf6ia 

ST-^X $ fciiWTp F C362 

7"n * - ^' -S5*5S.a>' v'^'':>-^u-^r?^ K?Bi^. 
i?L«!iT7;i'A 'J t4/<f-;i';^Ni 170ac-«-->'; 

T>!!T«L<ttpSEC-FC. pSEC-FC 

I^^CC1©7-7X5 ii3«7'n^-^'-pI 
iSS.O'' ^':t- 7*5^ K?BJiS*^rr -5 5 K 

*i®^«'flillllSI^T-«»f-r'a C iCJ; lO'i^hHi 

•y^-i->U'<r^ K«aJgt**1-S D N ABffr*tiPA 

ii3!S7■D-■E-^'-^if^ss.at•>i!^:^;^'<r^■ 
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«>tl4. C©J;7*7-7X?KiLT.W*L< 
ttpEAP3. PEAP6. PEAP7. pEA 
P7AH. pEAPTACCH. pEAPTAC 
H. pEAP8. p 329 E X K ^<ffl 4, . 

s tz . ±ai®-<- •>>;:(-- -fe' it &.!:>''<-=- •> 
'J :^ --ff ®Sflc^<-i3-z4}4^K:Bg^-r^tSlfi^a7 

D ti Km^%^t ^i&^^r % 5 K*. ii^iS 

ABftt-*»*. CfflDNAfflr)t*. ^S^^iiS 

ia§ « 7-7X5 fci;tlfpCMl(T. 
J. CIoseiR. Rodriguez, Gene, 20,305 (1982)] t 
p C M 7 (T. J. CloseiR. Rodriguez, Gene. 20,305- 
(1982) 3 <!: ® /^ -V 7' y V F • 7- 7 X 5 K p C M71 
K^-n-y^tL, '<->-y t--fe"it{s?7-n^- 

X 5 K*<?»6n«. -^ii/y :^-■fe-^fl^E^•7•D^ 
-^'-tI*SS.c)'£'^^;u'<7'^ K?aiS*=firt-4 7- 



K^SiJTatC t h I g G F c m^itf£?A<iS*S 
U /c ® 0 7- 7 X 5 K ;4qf hHi. c:OJ;-3«7'n 
^-if-liUS- £'^:(-/i"<7-f- K«I«c*=fr«ia 

eT^iUTt*. :*:iia^ - 7 rf- :? •v-.fe-iag^. 
AissT^i'* y i4*x7 7 --b-ite^^- ±'!&m 
y *raf ^ i'itfe?. tt^^is-^-i/y :^--fe-ia 

!if 7 /u* y ft/N'^^i'XNa nott-^ - •> y :^ 

-•fe'iSfe?-^ W7 y )4x 7 a ^ :^ 7, (Aeromon 
as) Noi2l2 »+ •>7:^-•te■ifl^E^. !ifT;t'* y J4 
/fJ-^Uy^ Ni N - 4 <*-fe;U7 --fe'jfUE?. HJ-r Jl'A 
y 14/<?-;i';^Nill39ft-fe;i'7 - -fe' it <£ ^ ^ ;4< * 
&ti&A<. jff s L < i±»7;i'* y tt/N'^^i'Xifa 1 

70tt-«-i/y :h--fe-itteT*<fflt^'i*i.-l.<- iiSi'i 
7-n=E-^'-S5fJS. iS ^ >S •> + ;u -< 7- K ^HDi 
RCKthlgG F c ?IJSia<£7-:«'-. C fflinJtJT^ ic: 
i)li^S$*i.fc?K®7'-7:^5KA^/Rfc!ifSb<. Cffl 
7'7X5 K*fflt^*ci«:J;*)v t f I gG F 
clHiSSaS^-^y 7-7 Xi.ST-®^5-a5;6<HI«gC 
d ® J; T y 7*7 y x-Ai5-Mf5glHS!7-7 
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r^^ k^j^tsek: t i- I g G Fcsa^^iae^* 

iffiJSLfc D N AffiJas. S,0>'jif t;p* It ^< 3^ 
I*xl70 tt**OBxrn:t-i5'-SBJIStpMB 9 

a54Si;M^^-5tSfg^fI-5 D N A?fl«Ei«--&fc 
•tt f# -:5 J; -5 7" 7 X 5 K , C © 7' 5 x 

^K^fflt^^citc^ij.thigG Fc mm 

E X F C 10, p E X F C 100 ;4<ffl t-^ & * . 

l.»Tjaa*7-o :e - 
K«IiS, t h I g G FcSI^il 
fe^^. E X T-a^-^'-SJt^S-afK i lilfeTtt. 

hlec F ciSJsgastffliMciiLte^jft-e 

t'^f#*!!i<. !t i:;i{S:M 9 Jgll!! (T. Hania t is 6 IS s 
Molecular Cloning PA-lOCCold Spring Harbor L 
aboratory.New York 1982)) . L B (T.nani 
atis€>ilg. Molecular Cloning, P 440(Cold Sprin 
g Harbor Labora tory , New Vork 1982)) % B P B 
Igig (Difco 33) s NiitrientSS^«%^«S:|:i§ 

7-a^-^'-*36^fi:<«lfil$-a:-51W-e, -< V 
T-a f;b- ^ - D -■f•5^A•7 h •> Klf Ollffj* 



??B3 8362-201582(7) 

i>'x ^ L-;*- f- Kae^ijffliija-ecteffli^as^Pic: J; 

oTI3gil-^^t^>;i^T^^^DNASI^i-ct<i;^^^<^: 
li(.i7 S 

;J-<UTji«>nfc, thIgG FcSI^iSte 

?®*rtli^S!r7 X 5 K. 7-7 x-A*iig?fe 

3SSr7X 5 K&0fffi*^:»-a5S7'7X 5 

a k: J; 9 a s « ?& ± c « A L T sa « ;t ia 4 «5 * 

^SeS*^S*4f:'5> C -So Cl©J;-p^i 

|&±i LT ttx •> i 'J t T (Escherichia) ^ C JS 

i L T tt , Base © X •> i i; t T • n V H B 101 . 
IsIceOO ^DP-s upFtt. PIx 1776», 
I1LE392 fttP, ii*® C ffla®SrriJ-if-Cfflt^ 

•> * y t 7 • 3 •; H B 101 CK |ai C 600 ji< i 

d ©i 7 tC L.Ti#«)n;tffl!aii5)(itj*, -5:;H 
a<t:tt^t59I©:;5-i£-ClgS^-|., tt!! i L. T tt . t 



4 «l >J< * W L. T * © a * S k: U i * . 
Bn-B*fi8ti93aaj3l854^6i&ilfec|3{;: F c «BJS®eK*< 
Sai-^ * t®s#rBT«. |sl-tgili-rfg!l* 
« © * * Jafcir * © ^ . i ;t tf X •> ^ 'J t 
TJ35©Kk^«!iffl «irl2iatt:fi;4<S:*: b fc i S 

e.^ift*c F c «s«sesffl4fi£. sa>i<«t±f 

*-e©lfHl±. «lfl2~48HSiFrHloSSIfflt**. « 
P H*fttt#{CK®$n«('>!4<. pH5~8 

fflSSffl. p H 7 A<iigs-??ab4, *fc> -oj r 

7 x-A:a-iig%ia2!7-7 X 5 K<&fft-^.fflf®;i(tt* 

# -r -5 fft ;i (tt i ife i i3i 10! ffi -n }t 7 c i 

»SIS^. fc i ;i X * -r ^ -y • ^3 -/ ?i 
CC.Katot,, E.J.Appl.Microbiol.BiotechnoI., 
18. 339(1983) ) *JHt^r. Jg # ^Ej * ffl fit 1*1 ffl ^5" 

a^j-ciJti-* t h I g G F c ?fl}^sa®fflffffi 
fc i^if msR© -y-^fin; t h t g g - f c js 
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xyiK^A -fJ.yr-y^'f {ElA)Cc};»3Sll 
* fg M c *- T . T 5 y Sf . 7- K . *^ K . 

PAC - I UBi{b^#«gS^ (CBN) CJ: 
WS ^ & ^ I, ^ ^ fg S k: li- ^ tl ffl W -I- c S 

. 

Me t : ;f ^ > 

G 1 u : i^^U^- 5 yK 

A s p : t:^/<7+' ygt 

L y s : i^y 

A 1 g : 7 ¥ y 

H i s : <z 7.^ i/ y 

P h e : 7i--;t/77-y 

T y r ! f- n y 



Pro : y-a ij y 

A s n t T X /< 7 +• y 

G 1 n : i^'^U^- 5 y 

G 1 y : i/' ') > y 

A 1 a : 7 7 - y 

V a 1 : y 

Leu : n ^ y 

I 1 e : -f V n ^ •> y 

S e r : -fe i; y 

Thr :XU;J-iy 

D N A : -r;*- + •> V 

A : T r ^ y 

T : ^ § y 

G : ^' 7 - y 

C : •> h •> y 

E D T A : X 5^ U y •>• 7 5 y EH B^SE . 

S D S : Kr f^HiSK:*- h 7 -> J. 

K T SlJte * ffl T * 5fe ?8 fc -:3 1 ' -r ¥P a k: ^ W 

.•e tt « Ir^ . 



t h-S-ftllfflffljaA R H77«c3 xlO" flB**^??- 
«8-eo*L. 2 « SDS#?£T^ 7"D-?-7--f 
K -etofflOtegt. TB/<y7r- CIO 

mM Tris-HC£ (pHS.O). ImM E 

DTA) TSain U 7 i y - ^b^Sn^i /c. iS-6:»- 

Ji'JlSaS) . **B*TE-"f V 7 5- - C20inM Tr 
is-HC« (pH7.5).100mM NaCi. 
5mM EDTA) C^UTTaWLfc. 

u7--b'A S)E7iy-;u 

14m*lf T E^f V 7 r -C** LTiSSf 

t hSse*D N A!f*ll.2mg ^Klfbfc. CN. 

Blin?,, Nucleic Acids Res.. _3_, 2303{1976)# 

Hifeffl] 1 Ti?e>ilfc t hSSfefltD N A150 /HE 

tRE c o R I (^JBit) fSn^r^jBLfci^. aj#i 

^K^aejS'Ci' cjK«!io~4o>« (wt/voo. 28000 



r p m X lSI*ra. 201c ) ^ffJKI-^. 15Kbp~23K 
bpCfflSf 4 D N A8lf>i-4.3 ;« g *{9fc. 
ODNAtBfjtO.8 i •> + n y 4 A - <!: 
CDiS^S^iTl-^v f + a y 4 A'*^' -®*®7 - 
i.i3ECD7-A<orBlK:t h 4*(D D N A *<fflA^f 
n /N -f 7' V V K D N A tz . iS*t C tt T 4 - 
D N A y *• - %• (^-kxy ■ U * - 5^ • -7 7 I- 
- X) iSSSlStt66mM Tris- 

HC« (pH7.6)-6.6 mM MgCiz -10m 
M i?^:*- 7. h - ;^- 1 mM ATP*JgJflt 

V K D N A C O ^^ T . 'f y ■ f h n ■ y ^ - •>• 
y^^*it«V^. t 7'5 'J -(1.8x10 

' PFU//»g. t h D N A ffl99%JJ(±* 

3 (t hjfegFij'-py'j ycifie^ox^' 
-- y i?*) 

ffnanisej 2 •c#'5*ifct htbjfefflDNA*^ 

t,- i/ + D y 4 A 7 7 - i/'om-t (ifite?? -f 7*7 
-) «X •> >; t 7 • 3 'J L E 392«SK:!«|fe* 
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^' n - y tt . r 7 - • /\ >f 7" V -fe- - •> 3 

G HIS J ifife^ r-jgtRL/c. t I- I g Gite? 

It. Thoaas oara C«.TlioBas&, J.Mol.Biol.. 
91, 315(1974) «: J; *) ff « o ife . 

3 TfS€,*ifc t h I g GJt 
n 4 A DN A 1 giSlaJIiBSES^JBfffl^^y 
77-CEcoRI.HpaI.HinfI.T 
aql. Xbal. Xhol «50m M T 

r i s-HC£ (pH 7.4) -100 mM NaC 
£-10mM MgS04 AccH. B 

am HI, C«al, Hindi. Pstl. 
Rsa I. Sau3AI«I8lf-C«10mM Tr i 
5-HC* (pH 7.5) -60mM NaC«-7 

m M u e c e , 7kSi?E«. B a i r . b s t n 

I.Nael. SstnWBf-CttlOmM.Tri 
s-HCe (pH 7.4) -lOmM MgSO, - 



2.5 H) *ff«r>te. T^-ta tti/^vitO^' 

-tLX.iOm.M Tris-CH,COOH 
(pH8.0)-lmM E D T A 7k??ffi*ffl ^c. 
IfC^aMfflSily/uCTs 6~9V /cnO'affiT 

1.5 ~ 3 BtreTta^Hciii&ff o/s. i®tS^*S6 

©1^. D N ABfM-CD^^-fiv-* - i Lr s -17 
r -fCD N A*itll|iS»5|f H i n d in t «)I®f L fc 
t)0 ('<-Uy;y--vyyN-fA) *fflt,^/!:. U 
SCjjcSSifSTSfe-. T#n-:;^y;n|i0DNA*2 Ai 
g/m £ X9^i;<7 AT-Q-^-f K*?§?ffi-PSsaL. 

IB4iI (A) csr J; -5 «feMPELB^^O»r.*©ta 
Ml!iiaM#**SLfc. m4g| (A) W:l gGit 
e?«#t.-t. h^6*D N A ©iejpg^3g?(I«f *llft 



!^Ba0362-2O1582(9) 

ImM •>-^;*- X U -f h -;i/7K?g?S*. -e S 
m a I toBf r- i±10m M Tris-HC£{pH 
8.0)-20mM KC£-7mM MgC^z- 
7mM 2 -> ^I'Ar hx^y -7U7krg/K*. 

(Bs tNI, C«a Iv Nae IttJ-i-'-f 
5 y K • 7 T'XIS, Ssta tt'^-feTi^^ 

. y 4^ _ ^ . 5 ^ _ XS, R s a I , S a 

u3Aix Taq I a =■ y 41 y ■ - y m . in 

SHUT, 37-0. 1 »$PHTjyjt«3K*<f « fJPS 

B^B 3 t N iRa'Ta q ICi^^Sftt. 60 1: 

T? S f« a ^itfT ^iOl!i&m&-Cifmi-i 
!CilPa»3g{C J; ^ WBf^. 4 £ (Z)0.25%7'n^ 

t h r g Gitte?«#-f->+ n y 4 A DNA 

3 M e 'tnmm 4 cm iJT'HJiig?^ h ind 

m-r^KU, 7 a - X y /vtSSx^Jil) i¥Jiy'<&lS. 
0.8 %) *}t'S -:. , t h I 8 C F c $Si5ite 

^*^c-*^8.2 Kbp©DN Afflgl5^3•cffla•r■5/^' 
>'^-*wt^^L, -&® T# n - :^y;HS)ffr^ 3 (ga 
(vol /«t) ffl 8 M Na CiO, *fSJ8iC}g)i¥ 
S-frfc. Chen«>©^7 X7 .f 71'^' -a CC. W.Chen 
€i. Anal.BiocheB., 101 , 339(1980) ) IZ ^ ») . 
m.2 Kbp©D N ASlrJt^T^'n-xy^utXj;*) 
HIiRLfc. ;»:Bi®M7-7 $ K p B R322 

BrU/;fc®K:*fL-t. T;i'A'i14*;«.7r^--fe' 

(E.coliC75) CSSii) «-0.5 ^-v hJraAT 
371CT 1 l^PJlS)o^*/c, SlSi^T?*, + 
® T ;u * y 14 * 7 r ^' - * ifeffi • Kfe*-r * te 
i«K:. ^^z* -;t.Jibaj«3®^iSLfc. c:®J;-3 
K LT<# p B R322 ffl H ind M - T/uA 'J 
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8.2 Kbp Hind in8)fit7K?t?«i:?g-ff. 3L i> J - 
^I'jtiSfflJSv iSifSSlGffl^^ -y 7 r - (Ilifs«!l2* 

D N A >; ;y--fe'*SDis inc. 12I*ISISIS$*T 

X •> i >; b T • 3 'J C 600 ( A T C C 3352 
5) fflJ^SIcffttt. ii«®Ca Ci. a (M.V.No 
rgard &OSrffi, frlS) ffl 3cS}* f {f * r, fc . "T 

5m£®LJgiffi (IX hUrhy.O. 
5 % gjffix + x. 0.5% NaC£. pH 7.2 

) K::*;)|g® C600 »©18ii$rHl^SS<fejf aL. @ 
**#t.-«S?ffiffl600n« (OD4..) 
0.3 ST?^W*-arS. ffi**?ftfcl>-r^ A 
•-"fy^r-CO.lM NaC«.5mM Mg 
C«, V 5mM Tr i s-HC£ {pH7.6 . 
0-C) ) «Tj2|gjafet,. 2in£0?&-¥>l,fcA;u.> 
■5 i. ■ y 7 r - ClOO m M Ca C « . . 250 
mM KC£.5mM MgC2,..5mM T 
r i s-HC£ (pH7.6 . Q-C) ] tJi^CllSffiS 
^Hir. 0 ic •C2S:»-Pu1Jita-r *CBS#:*C©$ 

hVZ^ WlZ-f =y 7.\ KpTJ IBOPs t I 

-(a- — -Ps t r-(3)ODNABlrn- i.7Kb 

P ) *s P T J 1 B CDia^i ««IsI|$©^JfeK: J; 
fj. r^XSKpBR 322 O P s t \ ^ ^ h C if 
At.'. 7*7 5 KpTJ 5 6.1 Kbp) 

o- y0l6imiilB*^«jl8f*il!.!a«. II41I (C) k: 

^^D N AilSffiMCg^S) 
t I- I s G F c SIJISJUk? ® D N A iSSg;?!] 
tt s ^ + -y- jU • 4-' ;u ^< - I- -a CC J; i^3£ L ;t . 

H5ga^i!s<JiJ 5 C * «■« T #flSc $ n/c if- 
7'^a-ypTJ5 D N A *4)50 g <& jiil6<?« 4 

ffl*!*t;:^i;T s m a i-cSJlSf-r*. i9«.afcD 
N AIBfK-<&T;i'* >;14*X7 7 ^' - -fe- -c IK * >(. * 
U L . * 'J ;^ u K + :^ - .fe- ( p - l 

:«-/r 5 * ^PX) 5 3. V h i&ffl^^T ( r - 
P) - A T P -eesSIL;t. *• V 5? ^ U -J- K + :h 



?fI?3BgG2-201582 (10) 

ft© 1 /lOic * ;u :> -17 A • ^N' V 7 r - ® *T-»lJi 
ii*S?^® D N A ;ky§vS i 2 : 1 (vol. : vol.) 

lm«©LBG^{|fe (1% hVrhy. 0.5% 
aEax + :^. 1 J< NaC«.0.08% ^ /i/ 3 
-X. p H7.2)*^SpL. 37rT 1 
®f «a?K*. jM»?^iS (T yfi"; vSOj" 
g/m«*#ti'L^lfe7'U'-l-) JCIOO ft i /r 

c^T D N A *P5S TA-n -7.y;u^^z^ci!iK: 
c»;»).aS^I0■t^7';?a-ypTJlB (*^;12.6K 
bp) ^-HiSL^. 

{> o - y<DnvSimmm^MMmim im (b) c 

SLfc. C©|g4EI (B) CiJt^TPs t I -(3) 
/6^«>Hi ndIII-(3)©P5C Ps t lif-W h;4«3 

(-> T O tl !2 « if « -» T V' V> . 

-■eSJaStiSOmM Tr i s-HCt {pH9.5) 
-lOmM MgC£,-5mM if =}- Hr 7. l"( \- 

- ^t'7k?S?8[*-^ ff /j: (r-"P) - ATPtiT 
•7 - •>-V' Aia^lOO // C i " PSI5ID 
N ABSSM-* P s t I -c^lSf Lfc^. .^f 'J T V ;u 
T5 Ky;H8Svj*li!l (^r'-'l'Jaffi 5 J<) C J; ij S fUj 
fflDNAItlrM-*«-s5IIU. «^i£0|g'ifeffi| 7 o:r?£lc 

SUS - S m a I . ' P s t I Wii-C-Pl^-r, #ia 

%~23%) T-iJ-SBUfc. 2-7 Htm. -80TC-CH- 

- h 7 ^'^ i'' 7 7 .< -«^f i'j: y-cm. ^i-S¥^<iS' - 
yomWv^'nti^^. F c s^iiititg^ ®JgSE?iJii)? 

p T J 5 « P s t I T^fflrbfcia-^ctt. 
3 ' *Sg^lS+ V h (rv- •> + A) <&ffl^^T. 

tar-"P) - d d A T P C J; ^^.1S*jf « o fc. 
C:©"PS2$DNA»fjt*Sm a It^ffiLfc^. 
gftffl D N ABfM-©* 'J 7 ij ;UT 5 VYl\y^% 
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. " P MIS - P s t I . — . S m a im 

Ili!5{?ij7 (Fc?JiJ|5c„ 3 SMiilK?^© ^ ° - ^ 
^ifeWI 5 T^Jf ib*lfc7'7 X 5 K P T J 5 n 

mm 4 ©^racmi^TSUKissKP s t I ^mw L 

%) F c SHlSifite^-^^tS'jl.T Kbp 

0 D N Aier>V^SI*fe(fiJ 5 ©iS-ffi-cy-'i'J: »J HIiRL 

ffiP^ N a e [ T- tJ)Bf . 'J T 'J ;u T 5 K f 
/^^r^*fJ (y ^i/rSlS 5 %) intir>tc. C« 3 
a!Sfie?-*#£,-**l0.6 Kbp® D N A fflSKiJ-tiffl 

s -r 4 V K * WW L . -e CQ 'J T J? y 5 k 

y^H!»fr*»*' < IfilSUfc^. 2~5m«0?ga5 
7 T - C500 mM NH,OAc. lmM 
EDTA, 0.1% SDS (p H7.5)] * JJH i . 
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3Tcr-mmt ^ Ltz. iS'C^^gftK: J; >) - 16*10 
DNA^t-t.-7kfflOlHl'R*<t«-:.:'i. S K 1# 

D N ABrit*. iSiififfJ 4 o:6-fc6TiMllP^R 

s a I T W »r b . *• 'J T ^ U ;u 7 5 K y ^l^mSv •* 

iJi (y;uyI6E5%) 0?^. c„ 3 g|!a<&#t-*^j3l 
Obp ©DNAKK-*. l:S2i|5l{«^i;^)£i3 J; . 
--K i; T ^' 'J T s h' y ;u 0 iR b . 

Obp 0 R s a r « > Na e I0DNA8f^T-*- K 

MSW5 0^rS*K:!»[;-C7'7:^ 5 Kp BR322 OB 

a I I■!^'f hcffiAL- Ch 3 Slseitte^-oiS* 

i ») :S-Ii>t*<7"5 5KpBR322 cti07-h7*-f 

^'•j i'ii»ttjae^©^*-i*):?r!n]<!:-s!c-r-5:*ifi] 
(|g 5 n c *5 1-^ T 5$ it s t> *) 0 :^ isi) iznx^^ 

tzVy X i h- p F C70 (*^J4.7 Kbp) iWf&Lt^. 
p F C7OfPflK0^ra*IB 5 SC^Lte. 

mmmB (fc«s«ck 2 g|j{iiflte? i c„ 3 

1 .7KbpOD N A»tK-<&. SIJfeM 4- 0:«rfe6«:*ti 



X^&mmms a u 3 a I RO^T a q I -C^J&L. 

%) 0^. Ck zm&m.&^'^-kvmiobp ©D 

N A»f>t-*'J0.5 B*. HiSSffll 7 ©^rac^liT. 

V T ^ 'J T 5 K y ii^ i> M 'R L tz . 
C„ 2g|5{iiC„ 3 gl5ffi0i$*SgP:»Cffl S-r - 
?g 6 llg25£©)gS32?iJ*^-r 2 7 a' 5^ 

380 A) J^fflt^T. * ;^ 7 T 5 i'' -f hStCJ;*) 
'n*i'>tz. -^BK ;i- ij :J K U ^ K © W Si tt ^ T 
?• 7 -f K • --s' -f ;i- •> X •?• A Xth © -? - i 7 C ^ 

L- T It « -c. . r J^i t5 5 . /£ 3" 5? ^ 1^ ^ ^ 

D N AJM?t0S-Slffi« tt-r -fe 7 r -r 
V X G - 50 7 7 -f y ■ y -'l' ( 7 r ^l' ^ ■> T ) * 
ffl i-^ y ;ui!g i@t;J;-oT. M-'A=fSt © * U 3" 
>< U;!- Kil^>*^tR1-4 . ■:>^^•c. 7 vim^ 

*#t,-.-K 'J T ^ 'J vuT ? Ky^uis^zicjai (y^i'is 



Sll/N--? - ;'Oiai^*}T«l''. @W<!:1-4:^S$© 

^N-y KSI5^3-*wajLTs HifeffS 7 ©^r^cijs li-r 

■^/S * ij a- 31 ^ U :i- ^ K « *• 'J T >; ;v T 5 K y 

*-i-t--?f fl!^^y^^ as ii* 7 A (•fevzxy^'xG 

-50) C It * C t K: *3 X 'J 3-^^ 

^ K0*SS!{qn^(#^C. •ii'^iZ)bl^X . *• ') 

r if 'J ^i/T § V ¥ ^9 il L . -^/S^ 

y 3-51 if U;*-?- KOl€ffi0Iiil±*ttA^o te. C© 

igjO.l -1.0 i»e*. 6 ©SrJicmiiT. 

ImM AT P^ffiTTrf?'; 31^ K + :^- 

•fe-Sl^^*^f ^l^. 5 ' *itsfflj«- y ygg{b-r 5 
' *JSi*'; y^^tLfc. ±0tK i:T©IHi-ffl s-r 
* 2 * © ^fSi. Tt-'ja-J^^u^i-^^K^rS^L. -eo 

*?gf«SK^7o-c^>f,sffi* c-(<&in-r^ c 

i K J; i) . T - - y ^* * }t « o . « ± © J; -5 
(CLT. Ck 2SPffitC„ 3 gI5jai0ii*Sg|5^K: 
S -r -5 T a q I < S m a I 0 D N A fflfJt 
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68bp) ^m'^^Ltc, 

- V h 0 S m a I *SDiT20r T15~45l^S)B$ 
■^tX^j^ii-minfiri . -yHftascj; ») s 

n. a I 4 ffl ^ K US b T , 

*J?RSf*B a m H I C J; 4 ^ 8If * {t JS ^ . r *• n 

- X v;ufamzici!i (v'/pjsso.s %) (Dm.. c» 
3 SM5iafeiF<i:'^^'^-®:*:gp^*#f alexia 

®0BamH I- -Sma I -tDODNABrM" 

(*t3.6. Kbp) 5 ffl:S-iSfeK:!» liTT/r 

Ji{±0 J: 7 K LTi^&*ifc. Ch 2 SPteifte? 
*^t.-Sa u 3A I. 'Ta q I®DNA8IfM-s 

aq \ ' -Sma IfflDNAKfr. H.XC„ 3 

SMii -s-i/ -gi5^V;&^t,-B a m H I (Sau3 
A I) . 'Sma I-a)fflDNA8ff«-*?g^l,, 

S^ilC'i?!! 5 o;?r?£«::mtJT. c 2 ai5<4 jfite^- i c 

*sgii^)-cffla-r^.. m 7 i!ia$i!©igsK?ij*^r 

2 'J n-K ^' U;*-^- K (i^39bp) HJS 

8 ©^^-aciSLJ-rf^^Lfc. C ® C « a I — . 
B s t N I - (5) O D N A Bf M- * C tt . t r p r n 

V. ATGi^^^^as8e?lJ■^!^fc$*l4ai^RiH^fe 

3Ky. h gMSifie^RcKCH 2 gBliifife^-ffl- 
a5;4<iSMLT^**I,-C*?*) . C:®DNA8ffr*ffl 

-5 C i C J; »3 . -f y h □ y © i> F c ( h 

- c„ 2 - c„ 3 Sliffi) ifl<s^<& Y n r \-y T y 
y • s Dgi;?FiJTzi£K:iiS/ilEa{.*--fc'T 
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aii80K: p p s 1 A H ®f^fiE35-a*a?-r. 

3?f>K:7"5;^§ KpPS I AFi^HJfeeM®*- 
?£c^liTiWllS!«c £ a I -c^ITrL/igt. suss 
* 'J y^{t Lfc S a £ I 1; y A - (SygJg) i?g 

^ b . %mmz <D^m m t t * - d n a 

fflg^. giifeW 4 ®*S*{;mUTMffilg?3gH i n d 
mRtf S a « I -e^rt .-K >; 7 'i T 5 
^I'tK^zkSi ('jTiuSgiS 5 J«) .e-if^t'^. -^--yy 
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DNABfJt (*^3210bp)$l2llR-r -5 , r^X 

5 K p cuix^nmm i oijmizmiixnmmm 

H i n d III T-^Bt ±12® •> 'J :t- - -fe-aS 

-7 7* n ^ - ^-'^f- ;u'<7-f- i--mmi 

•i- 1.- H i n d in > ► H i n d ni © D N A air i ?S 

^b. IIJfeWI2®:*rJ£{Ci»liTT4-DNA>;;y 

0}g®e»i«cJ; ijr^^^^f-'pPSl {**j3.7 K 
bp) **18l-»SLfc. dWT-^J^^KpPSl 
C^HTtt. --fe-ite^T" a :e - - 

pHSR:a''->^':(-;u-t7'^ K?B1S^<. C A Tiffed 

UTt'-s, mnmKLp p s i ®<i;nic:^!i*s Lfc. 
ci-5L-r{#?.*ifc7'5xs kp PS 1 ^nmm 

4 ®*?£K:^l;tir^JllS¥sgH i n d m f gp^h^H? 

T«-n -7.y;u?iaacfj ('r^uSjgJg 0.8%) 
®#^s ±gSiI^t«CLT2 VlJf^Sf & Hind 
liJ-'f ho-35I''rm®*;!»<9IBrr**i.fcH i nd 

^ K®lS*#t.'*«j210bp ® S a « I • — • Hind 
IB ® D N AlSrit^x uir h n I i; 3L - •> 3 ySSc 
-Srs 7-7X$KpBR329 tpl 

fficLTsmiaassH i n d laofs a « I rmm 

Ls 7*-a-xy;t'1^i^.fA {y;byrSB[ 0.8%) 

^■^f^i^^. '< - ©:^cg^?^^^^L•^3.6 Kbp® 

H i n d m • ' S a £ I © D N A K it * 131 « 1" ^ . 

C9L.T^.^6^^c2ifi!S[fflDNA8rr)t^?S^L. 
HifeM 2 ®3rJ£ti:^ b T T 4 - D N A i; - -fe-T! 
iiJSLfcgJ. ±ge:JrS£K:illt;T. 7*7X5 Kp32 
9 PS*#JSbte. m 1811k: p 329 P S Ol'^BSc 35- 

St* 7 7. ? K fflftfiS) 
^ife<JJliT-1t;S Lit F c ?B*^ifle7il#:i*i5&iS 
g)7*7 X 5 K P F C 362*s ^iiefiiM ffl ■?£ m 
is-xmmmm s-s t n s.tK e c o r 1 1- l . 
r^Q -x'/^u^mj^cfift (y^t'ffiK 0.8%) ffl?t. 
t a c rn^-i^ -sjfins . hSBfaiate^ • c„ 2 

SliffiiSte? ®i^lJ*a5^^*#t.•*^J0.4 Kbp®Eco 
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R I > ' Ss.tn©DNA ®f Jt i . 0:/t 

SI!^^•c„ 2 giifiiae??**SB^ • c„ asBea 

te-T-'&^t-.^'l.S K bpffl E c 0 R I . S s t n 

<oDH Amyrti. nmms (D:)jm<zmi^xYf>^ 

^lOmifSLt i>. CCO-J t>(D t a c 7" u -t - - 

m- hgpfiiafK? • c» 2 SBffiiSft^-nif^sBffi* 

^r-^'* E c 0 R 1 • ' S s t lI®DNABIf>^-*s 

*• ') ri^ I) ;ur 5 }■' Y jumfs.iil<.m (V/i'glK 
5%) cDgJ. C» 2 SBtejae?CD-SIJ*^t-S(,i7 
Ibp CD B s t N I < • S s t n®DNArrJt«-v 

^riBi?1 7 0;(r';ic?{s bzy^u J; 0)R-t-^ . $ f, 

jc, -<^->') + --fe-an£-?-rn^-^-sj|jig| . 
^ + ;i"<7-^ Kinsi F curiae? ioaiifggij 
5^{c:ffls•r«. 3^i9iiBB«£Ojgsffi?ij*wr« 2 

*JB;t 'J a-K ^' ud- 3^ K (S^jSIbp) giifeiM 8 
O^^CtdliTf^^Ufc. CCEcoRI- — .B 

s IN r O D N A ffi )t 4» C . 1k(a->)-y' ^ a - SL 

y ^' izsWfiUJ^Um s a e I ■*)■ ^ h . •> '} 
i- - miz^ ■> ^' ■)■ ^ -r ^ y mMj&B^ t o m 

■fe'ifite^-rn :e - rf' -SlJgi • £/^' + ;U'<r^ KfR 

M^^tr? X 5 K p p s 1 ^iiE«( 4 0i«r& 

C2(iliTiW]llg¥3IH i n d m -C<3jm.L . * T ^ 

';J^7 5 (V-;i'?SJK 5 %) 

■^i •> ij - -fe-jtfg^r D ^ - - fgiJi . .>i!--^ 

n^f^i^^-tt' H i n d m ' ► HindmODNA 

Wiii (*^210bp)*i U^- hoxiJjL-i'a yi£K: 
J: ») igiRI-*. C®DNAKJt*5feCffll!(Lfc7- 
7X5 KpSEC-F CCSIIIIB^H i n d m^O 

isae^-^ 7-7 XA^mmmm-r^ 7. § k p p 

S - F C L.f;. 1^20111 C p PS-FCOf^ 

nmmntfpmLkT' ^ xskpsec-fc 
*v nmm 4 ©^atcntur^paeaiB a m h i 

MJgC « a I -u-^ h «^trlll911i2«©lgSffi?iJ 
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ma>tz1t,<D m^mm hi ndIII^^^ l-. TSy® 
•fe'J>'*n-K1-«.TCA03Ky. hSB^iiSte 
?a.o'c„ 2 g|5ffiiSfe?0-gM<^S ^^T^.^4, 
C ® D N A BTf^T-^-ffl 4 ; i C^k «3 . ;>clISSfF^T- 
iEb < ■>j>':»-;u-tr?^ K;6<tjja)r$n. F c 

^tcLTl*&nfc.'<^^-®±a».C,, 2SB 
ffiiSte^a^eB* • C„ 3 gBffijtfE^*^t,-E c 
o R I - — .S s t II0DNABr«-. C„ 2SM4CD 

illK?® — gS<&^£.'B s t N I ' ► S s t D 0 D 

N A BtM". R & ~ ■> i- - ^ m.'iil- '> 0' II' 

•r * E c 0 R I < . BstNIODNAUffiti* 

Hife^ij 5 0;5-iic*i;-c. r-j x 5 k p 

SEC-FC (*fj4.7 Kbp) if^sSLfc. JB19I1 
K P S E C - F C**-r. 

C-3 LTfi^*lfc7'7X5 Kp SEC-FC*. 

nmm 4 0:i-?£K:me;TijiJBRgtgH i n d ffl-e^D 

ltife«4 20:«rjSK:s»L;TT4-DNA>; 
#--fe-«ffl(,^Tj$*SSlS*if«9. IIJi5(«16®36r 
acUStJT. 7-5X3 KpSEC-FCtficrfii 
•nnmm-mB a mn I Ih-f h^lMPBHSaSC 2 a 
FK:^mL.fc3g07-7X5 Kp SEC-F 

cc {i^j4.7 Kbp) ^itScU/t. miBMizrvx 
§ K P S E C - F c c0^tfi!«:S••ffi*:5^■r. c:0 

J;'5«CLT?§5>*lfc7*5X§ Kp SEC-FCC 
4 ffl*»K:t^ 15-CMI1B*SH i n d 1D& 
CKC £ a I -C^JBf. rifa-x>ril''S.^ikm i¥ 

.7 Kbp® H i n d in . > C 2 a I O D N A»f)T-* 

:fe5>a}r 7 x5K'^i'5'-pEAP8 ^nmm 4 

®:«rffiCS»UTiSllIig||!3gH i n d mRD-'C £ a I 

■c^nffr. r*-o-7.¥)i'^%mh (6-';uSJK 0.8 
%) ffl^. rvX$KpEAP8®:*:gl5;a-*^-r 

«C2a I -HindlODNAerJt {*«J4.7 

Kbp) ^igBilf Cil?.2a®D 

N Afflf)t*s-^. m.mm 2 o^iracJ^bTT 4 - 
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D N A ij A---irT-i$js$-ii-. ■mmmiso^mizm 

p E X F CIO (mS.S Kbp) ^ItnSLfc. 1^210 
Cp EX F ClO0llF)!£^r}£*S:-r. 

7- V XjUtS-iigfgiaSr? 5KpPS-FC*|? 

mm i 0:fji&K:mi^xwimmmB a m h i rck s 

a je I TWBf^ -xy;ut8?5*Sft (y'^i'SS 

^ 0.8K) 0f^. ^ •> ij :f- - -fe-itg?7*n ^ - 

-?sii • •> ^' :h ;u 7* 5^ K^uss-o- F c nm& 

<5?*^£,-*^0.9 Kbp®Sa£I . ' B a m H I 

4 ®;^ffiC*tiTMPafi*SB a m H I RCK S a i 

O.iH) (om.^ JbSBilaimc Lrr? :^ 5 K p 32 
9 E X K 0;lcS15i}*t-£,-*<j4.8 KbpCDBamHI 

< .Sa i I0DNAlBrfi-«-[HllR-r-5i..C:a«.2 

ifi(ODNAlffiJt«-|tJfetfl|2©:;?rj£K:ieL>TT4 - 



g /m £ © D 7 A 7 * - 3 J§ 
!f«#T^. :if;::«.=Ey-^ vi- • -Vg v^-iS (C.Kato 

mtb) jc^ij. i&m^^Sr- m{¥^m'»^ -<>) 

iS / 1.^ * gtt c ck , T #c * ^ ^ L- ^1 J§ fl ± * s «^ 

®. ImM E D T A*t-it;25J< f 3 tS*Jif8[K: " 

is**. 4 icT-lO^RSiii -5 f^. Cffl®.ffi?ffi{c 
^S©0.1 M ygg/N' V 7 r - (pH7.0)^&fln^ 

*0.05M U V 7 T - ( P H7.0)C!gai$-«:. 

S S «S « 4 L ± -fflf SB «■ * SB 1*1 ® * i L . 

{T«-5fc^. Tris - HC£>'N'v77- <pH6. 
8) . S D S . 2 - > * r h X ^' - ;b . ^* 'J -fe 
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D N A i; a -^-cm^^^ KiS{^i|i60*-f£tcm t> 
XV c ?]fJSate^®«s^1-^>/£-fSm3!!7-7 X 5 K p 
EXFClOO (*^J5.7 Kbp) IS22I1 
KlpEXFClOO <0V?WLl3^=^7F:t . 
|life{M20 ( F c ?HSgaitffl;8-?45?6JKtlliS) 

HiiaamJifeffiiii-c#^»*ifc F c ?j!iSiSfe?-ii«ti*i 

f6S2!7'7X§ Kp FC 362 *=fi-^4xi/i'j t 

T • 3 'J C600 nmm\i-z%hixti f c usi® 
;tf£?-« 'J r 7 X A ^h?ii}%iHg!7- K p p s 

-FC^^-r-J.Xi'j.iJ tT • 31; HE 101 tt. 

iii5f63K2!7* V $ K P E X F ClOXtt p E X F c 
100 «^^Wr4x->i t T • 3 U H B 101 t**. 
®**fig8:30;« /tn je CD 7 V t: •> >; V&t-ti- L B G 
GiglfeClX hU7'y.0.S% Pax + Xs 
15< NaC£,0.1>« -7';i/3-X.0.2J^ 
^ ij ^ a - ( p H7.2) ) iCg^fiS 37-c T-24B# 
ran i 3 ^S^if ''i 7 . fc' L . r -7 X 5 K p E 
X F C10*W-r ■?> X -> i t 7 • 3 'J H B 101 « 
©JS-^Ctt. 7>'fi/ij yO/6^^:l*) C®i*fglt20 



10% C ^ J; -5 C »B ^ T . S D S - 7 ^ 'J 
7 4 V¥>^n%i^®i (iftJf:^ afe. 31. 43 (197 

7) 1 *fT«-,fc. ^mmY'Ultl2.5%tL. * 
0) ^N' V 7 7 - tt S D S • T r i s - 'J •> y 

(O.K.Laemmll, Nature. 227 . 680 (1970) ) 

tSm*i!lii*TSS. y^f^OgeS*. 25m 
M Tris -192 mM 'J •> y ( p H 8. 3) - 20 
J< > y A -y 7 r 1£^*i!iiJ<iK: 
}■ o -b n^a - yt. . 7-f^P^'-{C !R1P $ -It . X 
>t. y • 7' a 7^ ^ y^'^nu^tco g e ® * a 

«^F-frfc-ho-fe;ua-X ■ 7^;b^'-*3>« 
■fe' -7 ^ y * t-t T B S /N' y 7 r - C20mM Tri 
s - H C e (pH7.5). 500 mM NaC£] 4> 
C60^^iai?f Lfc^. -?J;}Af*<t ^ 1^4--};Ct I- 
I g G - F c^^BiJliLvg (* y-iju) *ffl^^fcr.SI 

Ay-7'nyh-7-V-b-f-*-yh (/f-f;*--? 

I- ) C J; «9 , k h I g G F c ^l|(Sa®*!Rf 
I^WC^feLfc. iilg«®-gl!*?a^ LTIf523iIK: 
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mm&'S hWi-co s D s - ^: ^) r ^ ') JUT i K y 

600 tto^-^ctt. F c^mw&numf^p^m^ 
m^msiyy kpps-f c-s-w-rsii/^ 

y t T • :3 i; H B 1 0 1 » CD tt i; 7- 7 >C 

AST. @l(<s^'f:8- a5fgmS7-7 5 K p E X F C 
10* it p E X F C 100 ^mtix i/i t T • 

3';hbioi «fe®«^K:a:B#:^ffli^K:sT:-. * 

li^a^F c ^aJiSaSffl^^:?: a;4<J!,5000!5^;b h 

XiSh-f-. ■>!!'• t ;u 7- ^ K tt It * $ tlT 1-^ * 
CD i ,® *j *l « . 

(^^SS t ^ ^32^' o 7* y G Fcffl^ 
^iiatt. thigG F c ?5Mite^-? r 

5 X J.iS'iif^l^ilr^ X5 KpPS-PC®DN 

AJgSffi?iJffl-S15<b. jif t;i/* ij 

tt A ;p ;^ (fa 170 » - i/ y :^ - -fe- • V 

r*- K i F c «flStSfiSfflT § y »K?![*^L*: 

ffl T- S> ^ „ 

5^211 14. 7-7:^5 KpMB9*K:#a-^*K 

IB 3 Utt. iff r;!/* V tt/v^;uj^Nii70 ^Rlfefe 
fltD N Ac|3C?¥«Tr« Ex7-o*-^-SJfJ^0D 
N A L t> © r * 4 . 

IS 4 Utt. t > I g GiSte^-^f t.-7 T - • 
0 n - y®!MPBg?tg^8lf,#J|felg|i: F c ffl«iatfe^=^ 

«#t,--9-7'i' p - y ®MllH!JgtOI9f,^.Jl60i** 

L t O T S> -5 . 

SB sua. Ch 3 gBiiate?-*^^*?'?;^ 5 k 
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s a SO IIS!) 

0.3 g O t h I g G { V) . 17.5n.6ffl •> X 
7''fy.7.5mg ©EDTA - 2Na^PBS^^'y 
7 J- - (100 m M y y K V 7 r - ( p H 7 . 4) . 
140 itiM N a C « ) CJSiSt.. 150 ^ g O/N-A 

«#B3tta:f «. /N-A-< yjaa^© I g G*. PB 
S A 7 r - -C^arft t:fe-fe7T?-v^XO-20 

0 :^-^N---7r^y-y;u (-7 r -yy) ^ 

-jTi^Lfc F c F a b SUS^Q 

S*. ^SJSSffl I g C i:»gBLfco it F c 

RB«saa<k Fa b ssiiisagi ^£t-f?gj8[^7k 

KWLTiSWL. ^te^jac^ -,TaSiiSLit«. 

D ES2 -DEAE-fe/l/a-x (7->hTy) ^tffl 
l-i/S-f y^Sfft* *^i>*10mM 
•J V 7 y ~ ( p H7.4)-C8fe?^U. P a b SB 

0mM;4^«>350 m M S T jEiS JC ^ -fr ;t 1 0 m 
M 'JygfAv77- (p H7.4)ffltr^T. F c ?J 

P F C70ffl#^Srffita?Ufc feffl-C* »> . |g 6 BI 
ttCH 2-Ch 3 aSffiiltfe^^^tr 7 ;^ 5 K p 
F C77ffl<tjS;6-}£*3^L3tt,©r-*«,, 

35711. 35811. S91It4-en-?tl.Fc?Ii^ia 
te^-®*rtl|3Kl!7*5 >^ 5 K p F C 203 . p F C 
211 V pFC 329®f^B!4i-a«*L!tfc®-C*^. 
IBlOIMtt, rvX5 KD NA®;^:ffl|aJl^^,©:8• 
:^--•fe•ifl^£^ Oi- n - y{t:OSr?i*^Lfc 4>® 

IB121I. igi3Ei. igHH. mismift. 
M:-iM f;: im -r ^ ig fs * ffl -j D N A SB ^ « ^ t- r 

5X§KpEAP3. PEAP6. PEAP7. 
PEAP7AH. PEAP7ACCH. pEAP, 
7ACH. PEAP8, p 329 EXKCUfP^^m 
**Lfc4)®t!»4. 

SBlSlitt. D 5 i7*-3 -;ur -fe*-;!/ h 7 
yx 7 * 7 --b-fi}iiifite^*#f7-7 ;^ 5 K P C 
M71®f^jS3ri£:£-^Lfc t©-ej|5.5. 
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■ •> f i- -< r ^ \'^m=S:^tsr7 

XSKpPSl. pPSlAH. p 329 PS® 1^ 

7:;*.5KpSEC-KC. pSEC-FCCOf^ 

5^7-7X5 Kp PS-F C(0f^«Sra*3Tl^fc 

ffl T- * * . 

517*7 ;^ § K p E X F CIO. p E X F ClOO © 

f^i a A ^m± =s- * m - fiB 
1 «) 



!^ 1 m (7) 
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^ 5 m 




P5tl-12) Rsdl Ndel Pst[-C3) 




(I ) 



tttaaaccgtagaaaattttgtacgcttttttgttaattacataaaactatgcaaa 
tcaagatccaacaacatttcagatgaattctctaatatagctaataactatttagc 
ttgaaacaaaccgttcataac|\j!^-|vaa-|vag2aat-/«kgc-jtc-jta-^a^ 

gga-tta-tgt-gta-agt-tta-cta-cSa-aca-act-caa-ttt-gtt-acc- 

<3l,-Lou-Cy«-Va l-S«r-Leu-Lau-G»y-Thr-Thr-gl„-Ph*-V, l-Ser- 

ACG-ATT-TCT-TCT-CTA-Ci{v?^-S'^T-TCA-ACA-TGC-^?A-CCG-TGC-CCA- 
Thr-I 1 e-Ser-Ser-Va I-Gln-^^a-S.r-Thr-Cyj-Pro-Pro-Cy »-Pro- 

GCA-CCT-GAA-CTC-CTG-CCG-GGA-CCG-TCA-GTC-TTC-CTC-'I^^C-CCC- 

CCA-AAA-CCC-AAG-GAC-ACC-CTC-ATG-ATC-TCC-CGC-ACC-CCT-GAC- 
Pro-Lys-Pr,-Ly,-A,p-Thr-Leu-MET-Me-Ser-Arg-Thr-Pro-Cl«- 

GTC-ACA-TGC-GTG-GTG-GTG-GAC-GTG-AGC-CAC-GAA-GAC-CCT-GAG- 
V3,-THr-Cy,-Va.-^,-Va,-Asp-V3.-Se.-„,3-G,.-A,p-P.o-G.u- 

GTC-AAC-TTC-AAC-'reG-TAC-GTG-CAC-GGC-GTG-GAG-GTG-CAT-AAT- 
Va,-Lys-Pha-A,„-Trp-Tyr-Va.-Aap-C.y-Va,-G^u-V,>-,ns-As„- 

GCC-AAC-ACA-AAG-CCG-CCG-GAC-CAG-CAG-TAC-AAC-aGC-ACC-TAC- 
Al a-Lys-Thr-Lys-Pro-Arg-^^«-Glu-GI n-Tyr-A«n-S«r-Thr-Ty r-. 
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CCG-CTC-CTC-ACC-GTC-CTC-ACC-CTC-CTC-C^- 
»n- y ri u-Tj- r -Lr j -Cy s -L if i -V -S e r 



CCA- 







































CI y-CI n-Pro-CI u-Ain-A> 




-l.J«-jyj,r-Thr-Pr.-Pro-V. I-L.u- 




















IWrC-ATC-CAT-OAC-CCT-CT 












CTc-Tcc-crglTcc-ccc-ccn 

'-••■-S.r-I^..-S.r-Pr.-Cl 




-TAATAC'CATCC 



■fes)" 



® 2 Er 



a i3g 

ATCCCACCATCCTCCT trrTCT 'AAACT CACCUUCATC CCCCTTClACTAG 



m 3 El 

OTCAACAATA TCAACTCTCA CAAATCTTAT ATATATATTC TCAElSZxihr''cAC ATCACT? 

TTTTTCAATG GCtLAIXAOjCC TTAaG^TotJ ATCAATGATT GCGACACOCT CGCATCATAT 

CTTTTGTTAT CAATCTOAAC AAACCCAACA CGCGCTTGTA AAGTAATCCC TCTTTCTGO? 

CAACAATCAA ACCATTGCCA OTTTACAACA TACCATTCTC TTTCCGCTAA aacgaattcc 

C ACACATGCTG CTCAOCTACO GTATACGCAT CCATTTGTAC ATCCTACAA^ 
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7 121 
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1fri3eaG2-201582 (25) 
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^ \0 m m f3) 



]0 m o> (4) 



i8t>«-j« 6500r.p... -201C, 60*}- 



2.1 m « T E N /N- V 7 T - C20mM Tris - 
e ( P H7.5). 50m M N a C « . 1 m 
EDTA) (5^l^6S»^:^^D-;^S) 

2.2 g e (t-fe i'f 

150 <i < PHI (2.»/me) J;<«^-r4. 

C 5 C X y ha,t.»a> 3S.000r.p... 

20 40Kfru1 



K : !& a ft: ^ V 0 N A 

/N- y K : w *s % L fc Ki a tt 



U V-CK 



iSW (lOmM Tris - H C e (pH8.0), Ir 
M EDTA.2~4ie.4X: — Bft) 

30 m £ 3 ^l' -r V 7. '6 1= 

1 /Z5 fg^a® 5 M N a C £ 

j2'f.':^jK 6.500r.p.«, -20"C. 60^)- 

I 

D N ABtiS 

I l~2m£ TEN-'N'v77- 



<> X ; i> 7.savi - 
|(?n«iisf:ffi«) 



filM7* 7 X $ K D N A (1 -g/lSfgiga I m £ ) 
- 20- - 70 t: 7? Iff 




?.fB3S3 62-201582 (27) 




^Bgeg 62-201582 (28) 
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as 2 1 H 

^ 20 m 




m zt m 
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^ 23 H 



w 










LpR:362J 


t 




t 


Msm t 


a:-Xt';t7-injHBioi# 


1 




[pRS-FC] 


1 










.X-y=i;tT-3rJHB|01#i 
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